Membrane association facilitates degradation and cleavage of the cyclin-dependent kinase 5 activators p35 and p39.
Cyclin-dependent kinase 5 (Cdk5) is activated by binding to its activators, p35 and p39. The level of Cdk5 activity is determined by the amount of p35 and p39, which is regulated not only by transcription but also via proteasomal degradation. Alternatively, calpain-induced cleavage of p35 to p25 can induce aberrant Cdk5 activation. As the regulation of p35 and p39 proteolysis is not well understood, we have studied here the mechanisms governing their degradation and cleavage. We find that p35 and p39 undergo proteasomal degradation in neurons, with p39 showing a slower degradation rate than p35. Degradation of the activators is dependent on their respective N-terminal p10 region, as indicated by experiments in which cognate p10 regions were swapped between p35 and p39. The effect of the p10 region on degradation and cleavage could be assigned to its membrane binding properties, mediated predominantly by myristoylation. Together, these results indicate that both proteasomal degradation and calpain cleavage of p35 and p39 are stimulated by membrane association, which is in turn mediated via myristoylation of their p10 regions. However, p35 and p39 show differences in degradation and cleavage rates, which may in fact underlie the distinct physiological and pathological functions of these two Cdk5 activators.